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(57)Abstract: 

PROBLEM TO BE SOLVED: To stabilize the position of 
a hull relative to the lift of a stem which is varied 
according to various conditions. 

SOLUTION: A pitch angle sensor to detect the pitch 





angle of a hull 1 is fitted, the detected value by the pitch 
angle sensor is corrected according to the acceleration 

of the hull 1, and the angle of a flap 2 fitted by a cylinder ^ 

3 to a stem in an oscillating manner in the vertical \^ " 

direction is controlled from the corrected pitch angle 

and the target pitch angle obtained according to the ship ^ 

speed. In the accelerating condition, the control 

frequency is increased to control the flap 2 according to 

the change in the pitch angle, while in the sudden 

deceleration, the control of the flap 2 is stopped. In 

addition, a plurality of target pitch angles can be set, and 

one of them can be selected. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A helix-angle control unit of a motorboat characterized by providing the following. A 
flap driving means as for which a flap rockable in the vertical direction changes an angle of 
installation and this flap to the stern A speed sensor which detects vessel speed A helix-angle 
detection sensor which detects a helix angle of a ship A control means which controls said flap 
driving means according to an aim helix-angle map means to ask for an aim helix angle according 
to vessel speed, an acceleration operation means to ask for acceleration from said vessel speed, 
a detection helix-angle amendment means to amend a helix angle detected by helix-angle 
detection sensor according to acceleration, and to ask for an amendment helix angle, and said 
aim helix angle and said amendment helix angle 

[Claim 2] A helix-angle control unit of a motorboat according to claim 1 characterized by having 
a control frequency modification means to change control frequency of said flap driving means 
according to said acceleration. 

[Claim 3] A helix-angle control unit of a motorboat according to claim 1 characterized by having 
a control means for stopping which judges whether said acceleration is a sudden slowdown, and 
suspends control of said flap driving means when it is a sudden slowdown. 

[Claim 4] Said aim helix angle is the helix-angle control unit of a motorboat according to claim 1 
characterized by having a selection means which can carry out a multi-statement and can 
choose any of these they are. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the trim of the length of 

a motorboat, i.e., a helix-angle control unit. 

[0002] 

[Description of the Prior Art] Conventionally, as for a motorboat, a bow will be raised in a hump 
condition and a skid condition. The amount of lifting of this bow (helix angle) changes according 
to various conditions, such as vessel speed, crew's manpower, an amount of the load which and 
was loaded, and a residue of the carried fuel. [ embarkation ] 
[0003] 

[Problem(s) to be Solved by the Invention] As mentioned above, the amount of lifting of a bow 
changes according to various conditions. 

[0004] The object of this invention is stabilizing the position of a hull in view of the above- 
mentioned technical problem according to various conditions. 
[0005] 

[Means for Solving the Problem] A configuration by which it is characterized [ of this invention 
for attaining the above-mentioned object ] A flap driving means as for which a flap rockable in 
the vertical direction changes an angle of installation and this flap to the stern, A speed sensor 
which detects vessel speed, and a helix-angle detection sensor which detects a helix angle of a 
ship, An aim helix-angle map means to ask for an aim helix angle according to vessel speed, and 
an acceleration operation means to ask for acceleration from said vessel speed, It has a control 
means which controls said flap driving means according to a detection helix-angle amendment 
means to amend a helix angle detected by helix-angle detection sensor according to 
acceleration, and to ask for an amendment helix angle, and said aim helix angle and said 
amendment helix angle. 

[0006] Moreover, in the above-mentioned configuration, it has a control frequency modification 
means to change control frequency of said flap driving means according to acceleration, and has 
**. 

[0007] Furthermore, in the above-mentioned configuration, it judges whether acceleration is a 
sudden slowdown, and when it is a sudden slowdown, it has a control means for stopping which 
suspends control of said flap driving means. 

[0008] Moreover, said aim helix angle can carry out a multi-statement, and is equipped with a 

selection means which can choose any of these they are. 

[0009] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a 
drawing below. In drawing 1 , 1 is the hull of a motorboat and 2 is the flap attached in the vertical 
direction rockable at the stern. This flap 2 is turned to right and left of the stern by the couple. 3 
is a cylinder (flap driving means) to which the angle of said flap 2 is changed. 

[0010] As drawing 2 shows as a control means which controls said cylinder 3, each and the pump 
10 of Cylinders 3R and 3L of a couple are connected through Bulbs 1 1R and 11L, and these 
bulbs 1 1 R and 11L perform control of advance, a back space, and an attitude halt for said 
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cylinders 3R and 3L by the command of a central processing unit 13. 

[0011] The cylinder location detecting signal of the cylinder location sensors 12R and 12L which 
detects the stroke location of each cylinder of said cylinders 3R and 3L t the vessel speed 
detecting signal of the speed sensor 14 which detects the vessel speed of a hull 1, and the 
helix-angle detecting signal of the helix-angle sensor 15 of a hull which is attached in a hull 1 
and detects the helix angle of a hull 1 are inputted into said central processing unit 13. Said 
speed sensor 14 is constituted by the rate-of-flow detection by the hydraulic turbine, the Pitot 
tube, or the engine speed sensor, and the tilt-angle sensor which measures dip is used for said 
helix-angle sensor 15. 

[0012] Furthermore, the selecting switch 17 (selection means) is connected to the above- 
mentioned central processing unit 13. 

[0013] Moreover, the helix-angle amendment map ( drawing 4 ) which asks ROM of **** of the 
central processing unit 13 above-mentioned internal organs for an aim helix-angle map ( drawing 
3 ), acceleration an, and helix-angle P'n to amendment pitch P"n which calculates aim helix- 
angle Po from vessel speed Vn, the processing program ( drawing 5 ) mentioned later are 
memorized. In addition, it asks for the above-mentioned aim helix-angle map ( drawing 3 ) and a 
helix-angle amendment map ( drawing 4 ) by experiment etc. beforehand. 

[0014] Said selecting switch 17 is a switch which can choose aim helix-angle Po as it according 
to position mode or fuel consumption mode since aim helix-angle Po changes with the position 
mode in which a degree of comfort is thought as important, or fuel consumption modes in which 
a fuel is thought as important, although the position of a hull 1 is determined. If 17a of this 
selecting switch 17 is chosen, it will become position mode, and if switch 17b is chosen from the 
dotted line S of drawing 3 , it will become fuel consumption mode and aim helix-angle Po 
according to vessel speed Vn will be calculated from the continuous line N of drawing 3 . In 
addition, it asks for the aim helix angle in each of these modes by experiment etc. beforehand. 
[0015] In this example, the impact which receives this position mode from the water surface 
compared with fuel consumption mode even if aim helix-angle Po is small set up compared with 
fuel consumption mode and vessel speed Vn increases becomes small. Moreover, by enlarging 
the amount of lifting of a hull compared with position mode, a hull 1 can lessen resistance 
received from the water surface, and fuel consumption of fuel consumption mode improves. 
[0016] In the above configuration, the flow chart of drawing 5 explains helix-angle control of a 
flap 2 in the condition of 17a of said selecting switch 17 having been chosen, and having been 
set as position mode. In addition, repeat activation of this flow chart is carried out at intervals of 
predetermined time. 

[0017] At step 20, vessel speed Vn is read from the speed sensor 14. Next, it asks for the aim 
helix-angle map Po corresponding to vessel speed Vn from the dotted line S of an aim helix- 
angle map ( drawing 3 ) at step 22. And helix-angle P'n detected by the helix-angle sensor 15 is 
read at step 24. Next, acceleration an is calculated by step 26 from speed Vn-1 of the speed Vn 
(current speed) read by step 20, and 1 time ago. 

[0018] At step 28, since the tilt-angle sensor which detects dip as a helix-angle sensor 15 is 
used, the sensor itself is influenced by change of the acceleration an of a hull 1, and since a 
different detecting signal from the position of the actual hull 1 is outputted, processing which 
amends helix-angle P'n detected by the helix-angle sensor 15 is performed. This processing asks 
for amendment helix-angle P" n from the acceleration an and the helix-angle amendment map 
( drawing 4 ) for which it asked by said step 26. 

[0019] Steps 30 and 32 which are degrees are steps which control a flap 2, and it is judged in 
step 30 whether it is larger than the absolute value alpha of the value which lengthened 
amendment helix-angle P" n for which it asked at step 28 from aim helix-angle Po calculated at 
step 22 (the value of this alpha is a threshold beforehand calculated by experiment etc. in order 
to judge whether the helix angle of a hull 1 is in a convergence condition). By this judgment, 
when judged with |Po-P" n|>alpha (the helix angle of a hull 1 is not in a convergence condition), 
it is set to Yes, and it shifts to the following step 32. 

[0020] At step 32, it asks for the deflection theta of helix-angle Po calculated at step 22, and 
amendment helix-angle P" n for which it asked at step 28, i.e., a helix-angle difference, and asks 
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for the relation of the stroke location of the cylinder 3 according to this helix-angle difference 

theta from the map of ****, and a flap 2 is positioned at a predetermined angle. 

[0021] When the judgment of the above-mentioned step 30 is judged to be No (helix-angle 

control of a hull 1 is in a convergence condition), control of a flap 2 is not performed. 

[0022] Next, in addition to the control of drawing 5 mentioned above, the flow chart of drawing 6 

explains what can control the helix angle of a flap 2 so that the position of a hull 1 may be more 

stable also in the time of sudden acceleration. In addition, repeat activation of this flow chart is 

carried out at intervals of predetermined time. Since steps 40-48 are the same as steps 20-28 

of the flow chart of drawing 5 mentioned above, explanation is omitted. 

[0023] Steps 50-56 perform processing which changes the control frequency of a flap 2 at the 
time of sudden acceleration, and stabilize the position of the hull 1 at the time of sudden 
acceleration by this processing. 

[0024] In said step 50, it asks for an acceleration coefficient k from the acceleration an for 
which it asked at the acceleration coefficient map which asks for an acceleration coefficient k 
from the acceleration an shown in drawing 7 , and step 46. 

[0025] In this example, it is alike, therefore the value of K decreases two— dimensional, and the 
acceleration coefficient map ( drawing 7 ) is the map whose acceleration an increases in the 
state of plus of acceleration an (acceleration condition) and on which acceleration an serves as 
constant value K in the state of minus (slowdown condition). 

[0026] Next, it asks for the weighted average of amendment helix-angle P" n for which it asked 
at step 48 by step 52 by the degree type. 
[Equation 1] 

(k- 1) P" ' n-! + P" n 

P" " n= • • (1) 

k 

P" n is the weighted average of amendment helix-angle and P"amendment helix-angle P which 
calculated 'n-1 1 time ago" n among the above-mentioned (1) type. 

[0027] By the above-mentioned (1) formula, since the population parameter of a weighted 
average of amendment helix-angle P" n is changed according to acceleration an When 
acceleration an is large (at the time of sudden acceleration), flattery of a flap 2 becomes quick, 
and when acceleration an is small, amendment helix-angle P "weighted average P of n"'n 
(henceforth weighted average P'") which considered the control frequency of a flap 2 is called 
for so that flattery of a flap 2 may become blunt. Here, the acceleration an of an acceleration 
coefficient map ( drawing 7 ) serves as acceleration coefficient k=K (constant value) for blunting 
flattery of a flap 2 at the time of a slowdown in the state of minus. 

[0028] In addition, it asks for these acceleration coefficient map ( drawing 7 ) by experiment etc. 
beforehand, and it is memorized with the above-mentioned (1) formula to said ROM of built-in in 
said central processing unit 13. 

[0029] Steps 54 and 56 which are degrees are steps which drive a flap 2, and it is judged in step 
54 whether the absolute value of the value which lengthened weighted average P'"n for which it 
asked at step 52 from aim helix-angle Po calculated at step 42 is larger than the set point alpha 
(the value of this alpha is a threshold beforehand calculated by experiment etc. in order to judge 
whether the helix angle of a hull 1 is in a convergence condition). By this judgment, when judged 
with |Po~P" n|>alpha (the helix angle of a hull 1 is not in a convergence condition), it is set to 
Yes, and it shifts to the following step 56. 

[0030] At step 56, it asks for the deflection theta of aim helix-angle Po calculated at step 42, 

and weighted average P'"n for which it asked at step 52, i.e., a helix-angle difference, and asks 

for the relation of the stroke location of the cylinder 3 according to this helix-angle difference 

theta from the map of ****, and a flap 2 is positioned at a predetermined angle. 

[0031] When the judgment of the above-mentioned step 54 is judged to be No (the helix angle of 

a hull 1 is in a convergence condition), control of a flap 2 is not performed. 

[0032] Furthermore, in addition to control of above-mentioned drawing 5 , the flow chart of 
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drawing 8 explains what can control a flap 2 so that the position of a hull 1 is more stable also in 
the time of a sudden slowdown. In addition, repeat activation of this flow chart is carried out at 
intervals of predetermined time. 

[0033] Since steps 60-68 are the same as steps 20-28 of the flow chart of drawing 5 mentioned 
above, explanation is omitted. 

[0034] In step 70, the size of the acceleration an calculated at step 66 and the predetermined 
acceleration ao (this predetermined acceleration ao is a threshold forjudging with the sudden 
slowdown for which it asked by experiment etc. beforehand) is judged. In addition, this 
predetermined acceleration ao is beforehand memorized to said ROM of built-in in said central 
processing unit 13. 

[0035] Here, it is smaller than the predetermined acceleration ao, or acceleration an judges it as 
a sudden slowdown, in being the same, and it ends processing, without driving a flap 2. Moreover, 
when acceleration an is larger than the predetermined acceleration ao, it shifts to step 72. 
[0036] Steps 72 and 74 which are degrees are steps which control a flap 2, and it is judged in 
step 72 whether the absolute value of the value which lengthened amendment helix-angle P" n 
for which it asked at step 68 from aim helix-angle Po calculated at step 62 is larger than the set 
point alpha (the value of this alpha is a threshold beforehand calculated by experiment etc. in 
order to judge whether the helix angle of a hull 1 is in a convergence condition). By this 
judgment, when judged with |Po-P" n|>alpha (the helix angle of a hull 1 is not in a convergence 
condition), it is set to Yes, and it shifts to the following step 74. In addition, this set point alpha 
is beforehand memorized to said ROM of built-in in said central processing unit 13. 
[0037] At this step 74, it asks for the deflection theta of aim helix-angle Po calculated at step 
62, and amendment helix— angle P" n for which it asked at step 68, i.e., a helix-angle difference, 
and asks for the relation of the stroke location of the cylinder 3 according to this helix-angle 
difference theta from the map of ****, and a flap 2 is positioned at a predetermined angle. 
[0038] When the judgment of the above-mentioned step 72 is judged to be No (the helix angle of 
a hull 1 is in a convergence condition), control of a flap 2 is not performed. 

[0039] Since detection helix-angle P'n of the helix-angle sensor 15 which detects the helix angle 

of a hull 1 is amended in this example according to the acceleration an of a hull 1 as stated 

above, an unnecessary motion of a flap 2 can be suppressed and a hull 1 is stable. 

[0040] Moreover, in this example, since a flap 2 is [ the control frequency of a flap 2 ] quickly 

controllable according to raising and change of the helix angle Pn of a hull 1 at the time of 

sudden acceleration, the hull 1 at the time of sudden acceleration can be stabilized. Moreover, 

since control frequency falls and a flap 2 is dully controlled except the time of sudden 

acceleration, oil-temperature lifting of a hydraulic circuit can also be prevented. 

[0041] Furthermore, in this example, since control of a flap 2 is stopped at the time of a sudden 

slowdown and a flap 2 is not moved in the condition that a hull 1 is not stabilized, the hull 1 at 

the time of a sudden slowdown can be stabilized. 

[0042] Moreover, in this example, since the multi-statement of the aim helix-angle Po of a hull 1 
can be carried out and one of these can be chosen, the NAV according to liking is attained. 
[0043] 

[Effect of the Invention] Since according to this invention the detection helix angle of a helix- 
angle sensor is amended according to acceleration, the effect the helix-angle sensor itself is 
influenced by change of acceleration is removed, as stated above, and the flap was controlled 
based on the deflection of this amended helix angle and the aim helix angle according to vessel 
speed, the position of a hull can be stabilized more. 

[0044] Moreover, since a flap is controlled to answer raising and change of the helix angle of a 
hull quickly in the control frequency of a flap at the time of acceleration, the shake of the hull at 
the time of acceleration can be prevented. 

[0045] Furthermore, since control of a flap is suspended in the condition that the hull is not 
stable like a sudden slowdown, the shake of the hull of a sudden slowdown can be prevented. 
[0046] Moreover, since the multi-statement of the position of a hull can be carried out and one 
of these can be chosen, the NAV which suited liking of NAV conditions, such as long-distance 
navigation, and a navigation person is attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

TECHNICAL FIELD 

[Field of the Invention] This invention relates to the trim of the length of a motorboat, i.e., a pitch angle control unit. 
[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Conventionally, as for a motorboat, a bow will be raised in a hump condition and a skid 
condition. The amount of lifting of this bow (pitch angle) changes according to various conditions, such as vessel 
speed, crew's number, an amount of the load which and was loaded, and a residue of the carried fuel. [ boarding ] 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

EFFECT OF THE INVENTION 

[Effect of the Invention] Since according to this invention the detection pitch angle of a pitch angle sensor is amended 
according to acceleration, the effect the pitch angle sensor itself is influenced by change of acceleration is removed, as 
stated above, and the flap was controlled based on the deflection of this amended pitch angle and the target pitch angle 
according to vessel speed, the posture of a hull can be stabilized more. 

[0044] Moreover, the control frequency of a flap is raised at the time of acceleration, and since a flap is controlled to 
answer change of the pitch angle of a hull quickly, the shake of the hull at the time of acceleration can be prevented. 
[0045] Furthermore, since control of a flap is suspended in the condition that the hull is not stable like sudden 
moderation, the shake of the hull of sudden moderation can be prevented. 

[0046] Moreover, since the multi-statement of the posture of a hull can be carried out and one of these can be chosen, 
the NAV which suited liking of NAV conditions, such as long-distance navigation, and a navigation person is attained. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL PROBLEM 

[Problem (s) to be Solved by the Invention] As mentioned above, the amount of lifting of a bow changes according to 
various conditions. 

[0004] The purpose of this invention is stabilizing the posture of a hull in view of the above-mentioned technical 
problem according to various conditions. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] The configuration by which it is characterized [ of this invention for attaining the 
above-mentioned purpose ] The flap driving means which a rockable flap is attached [ driving means ] in the vertical 
direction and changes the include angle of this flap to the stern, The rate sensor which detects vessel speed, and the 
pitch angle detection sensor which detects the pitch angle of a ship, A target pitch angle map means to ask for a target 
pitch angle according to vessel speed, and an acceleration operation means to ask for acceleration from said vessel 
speed, It has the control means which controls said flap driving means according to a detection pitch angle amendment 
means to amend the pitch angle detected by the pitch angle detection sensor according to acceleration, and to ask for an 
amendment pitch angle, and said target pitch angle and said amendment pitch angle. 

[0006] Moreover, in the above-mentioned configuration, it has a control frequency modification means to change the 
control frequency of said flap driving means according to acceleration, and has **. 

[0007] Furthermore, in the above-mentioned configuration, it judges whether acceleration is sudden moderation, and 
when it is sudden moderation, it has the control means for stopping which suspends control of said flap driving means. 
[0008] Moreover, said target pitch angle can carry out a multi-statement, and is equipped with the selection means 
which can choose any of these they are. 
[0009] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on a drawing below. In 
drawing 1 , 1 is the hull of a motorboat and 2 is the flap attached in the vertical direction rockable at the stern. This flap 
2 is turned to right and left of the stern by the pair. 3 is a cylinder to which the include angle of said flap 2 is changed. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The side elevation of the motorboat equipped with this invention equipment 

[Drawing 2] The circuit diagram of this invention equipment 

[Drawing 3] The aim helix-angle map which asks for an aim helix angle 

[Drawing 4] The helix-angle amendment map which asks for the amended detection helix angle 
[Drawing 5] The flow chart which amends the helix angle according to acceleration 
[Drawing 6] The flow chart which changes the control frequency of a flap at the time of 
acceleration 

[Drawing 7] The acceleration coefficient map which asks for an acceleration correction factor 
[Drawing 8] The flow chart which suspends control of a flap at the time of a slowdown 
[Description of Notations] 

1 Hull 

2 Flap 

3 Cylinder 
3R Cylinder 
3L Cylinder 
10 Pump 
11R Bulb 
11L Bulb 

12R Cylinder location sensor 
12L Cylinder location sensor 

13 Central Processing Unit 

14 Speed Sensor 

1 5 Helix-Angle Sensor 
17 Selecting Switch 

[Translation done.] 
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